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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness 
under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of the 

claims under 35 U.S.C. 1 03(a), the examiner presumes that the subject matter of the 

various claims was commonly owned at the time any inventions covered therein were 

made absent any evidence to the contrary. Applicant is advised of the obligation under 

37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 

commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

1 . Claims 1-1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kwon et al. (WIPO Pub. No. 02/083557 A1) in view of Sonobe et al. (U.S. Pat. No. 
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5,587,255), hereinafter '255, in view of Sonobe et al. (5,616,436), hereinafter '436. 
Kwon et al. teaches spherical carbon having a minor-axis-to major axis ratio of 0.99 to 1 
(page 9, lines 20-23). Kwon et al. teaches the average diameter of the particles 
diameter is 1 to 40 microns which encompasses 1 to 20 microns (page 10, lines 7-8). 
2. '255 teaches measuring the interlayer spacing of carbonaceous material to be 
used in the negative electrode for a non-aqueous solvent type battery because if a 
negative electrode for a non-aqueous solvent-type secondary battery is constituted by a 
carbonaceous material having d 0 02 below 0.365 nm, the electrode can have only a small 
doping capacity for a cell active substance and is also liable to cause decomposition of 
the electrolyte (column 3, lines 28-40). '255 further teaches the interlayer spacing d 0 02 
may preferably be 0.370-0.395 nm, further preferably 0.375-0.390 nm (column 3, lines 
28-40). '255 teaches carbonaceous material that has a large crystallite size in the c- 
axis direction causes a larger strain in the crystallites during doping-dedoping cycles 
which can ultimately lead to the breakage of the larger crystallites (column 1, lines 55- 
65). '255 teaches L C (oo2) (i.e., the size of a crystallite in the c-axis direction; sometimes 
also simply referred to a " L c ") (column 6, lines 13-16). '255 teaches L c values of 1 .26 
and 1 .1 5 nm which is encompassed by 1 .0-3.0 nm (column 1 1 , lines 1 0-22). It would 
have been obvious to one of ordinary skill in the art at the time of the invention to 
produce the round carbon spheres taught by Kwon et al. wherein the interlayer spacing 
optimizes doping and the crystallite size in the c-axis is optimized so that strain during 
doping and dedoping cycles are minimized. 
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3. '436 teaches the carbonaceous material according to the present invention 
shows a hydrogen/carbon atomic ratio H/C of at most 0.10 based on an elementary 
analysis thereof (column 5, lines 19-22). '355 further teaches the atomic ratio H/C of 
hydrogen and carbon constituting a carbonaceous material is an index of carbonization 
degree of the carbonaceous material, and a lower H/C means a higher degree of 
carbonization (column 5, lines 23-26). '355 further teaches a carbonaceous material 
having an H/C ratio exceeding 0.10 is insufficiently carbonized and is not preferred and 
a secondary battery including a negative electrode constituted from such a 
carbonaceous material is liable to show a large irreversible capacity which is calculated 
as a difference between the doping capacity and de-doping capacity of an active 
substance, thus wasting the active substance (column 5, lines 27-33). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to produce a 
carbonaceous material wherein the atomic ratio of H/C is less than 0.10 to optimize the 
doping and dedoping capacity of the material. 

4. Regarding claim 2, Kwon et al. teaches thermosetting synthetic resin such as 
divinylbenzene styrene copolymer which corresponds with a vinyl resin (page 12, lines 
1-8). 

5. Regarding claim 4, Kwon et al. teaches a method for making non-graphitizable 
carbon made from a vinyl resin which is commensurate with the type of carbon and the 
material for making the non-graphitizable carbon claimed by applicant on page 7, lines 

1 5-20 and page 1 6, lines 3-25 of applicant's specification (page 1 0, lines 9-1 5; page 1 2, 
lines 5-9). Kwon et al. also teaches an average diameter of the particles diameter, 1 to 
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40 microns, which encompasses 1 to 20 microns (page 10, lines 7-8). Therefore 
because Kwon et al. teaches the same type of carbon that is made from the same 
material and Kwon et al. teaches a diameter size that encompasses applicant's claimed 
diameter, Examiner takes the position that the carbon spheres taught by Kwon et al. 
would meet the ratio claimed by applicant. 

6. Regarding claim 5, Kwon et al. teaches specific surface area and an average 
particle size of 1 to 40 microns which encompasses 3 to 40 microns (page 28, lines 5- 
10; page 10, lines 7-8). 

7. Regarding claim 6, Kwon et al. teaches a method for making non-graphitizable 
carbon made from a vinyl resin which is commensurate with the type of carbon and the 
material for making the non-graphitizable carbon claimed by applicant on page 7, lines 

1 5-20 and page 16, lines 3-25 of applicant's specification (page 1 0, lines 9-1 5; page 1 2, 
lines 5-9). Examiner takes the position that the carbon spheres would exhibit the 
claimed exothermic peak temperature claimed by applicant because the type of carbon 
and materials for making carbon spheres taught by Kwon et al. is commensurate with 
the type of carbon and materials claimed by applicant. 

8. Regarding claim 9, Kwon et al. teaches thermosetting synthetic resin such as 
divinylbenzene styrene copolymer which corresponds with a vinyl resin (page 12, lines 
1-8). Kwon et al. teaches a spherical carbon precursor and silicon oil as a dispersion 
media is oxidized at 100 to 400 °C which corresponds with oxidizing a spherical vinyl 
resin obtained through suspension polymerization to oxidation at a temperature of 150 
to 400 °C in an oxidizing gas atmosphere (page 16, lines 8-15). 
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9. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over the prior 
art cited as applied to claim 1 above, and further in view of Nagamine et al. (U.S. Pat. 
No. 5,932,373). The prior art cited teaches spherical carbon material with specific 
properties for use in the electrode of a battery. The prior art cited does not teach bulk 
specific gravity. Nagamine et al. teaches graphite powder used for the production of the 
negative electrode of the cell preferably has a true specific gravity of 2.1 0 g/cm 3 or 
more, more preferably 2.18 g/cm 3 or more to achieve a high packing density of the 
electrode. Nagamine et al. teaches that in order to obtain the graphite powder having 
such a high true specific gravity, it is desired that the graphite satisfies the following 
requirements concerning an interplanar spacing of 002 plane, a thickness of crystallite 
along c-axis, a bulk specific gravity, an average shape parameter X av e, and a G value 
according to Laser-Raman spectroscopy. Nagamine et al. teaches the interplanar 
spacing of 002 plane is in the range of 0.335 nm to 0.34 nm (inclusive of both values), 
preferably 0.335 nm to 0.337 nm (inclusive of both values) and the thickness of 
crystallite along c-axis is preferably not less than 16.0 nm, more preferably not less than 
24.0 nm. Furthermore, Nagamine et al. teaches a bulk specific gravity is 0.3 g/cm 3 or 
more which encompasses 0.40 to 0.60. It would have been obvious to one of ordinary 
skill in the art at the time of the invention to manufacture a spherical carbon material 
with a bulk specific gravity greater than 0.3 so that a high packing density of the 
electrode is achieved which improves the performance of the battery electrode. 
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10. Claims 7, 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the prior art cited as applied to claim 1 above, and further in view of Yoon et al. 
(U.S. Pat. No. 6,218,050 B1). The prior art cited teaches spherical carbon material with 
specific properties for use in the electrode of a battery. The prior art cited does not 
teach coating with silica. Yoon et al. teaches coating a silica film on the carbonaceous 
material used for a lithium secondary battery (column 2, lines 48-55). Yoon et al. 
teaches coating the carbonaceous material with silica reduces the irreversible capacity 
of the lithium secondary batter and improves the discharge capacity (column 2, lines 50- 
55). It would have been obvious to one of ordinary skill in the art at the time of the 
invention to coat the carbon spheres taught by Kwon et al. with silica because the 
coating improves the function of the battery electrode. 

1 1 . Yoon et al. teaches a silica film of 2-50 nm which would obviously 0.1 to 10 wt % 
of a carbon particle that is 1 to 40 microns. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to coat the carbon spheres taught by 
Kwon et al. with silica because the coating improves the function of the battery 
electrode. 

12. Furthermore, although Yoon et al. does not teach a coating rate, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to coat the 
carbon spheres at a rate which would produce an even coating around the spheres and 
also produce a coating with the desired thickness. It would have been obvious to one of 
ordinary skill in the art at the time of the invention to ensure the coating is uniformly 
distributed around the carbon spheres because an uneven coating can lead to a 
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disproportionate transfer of electrical energy within the electrode and disproportionate 
transfer between the electrode materials. 

13. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over the prior 
art cited as applied to claim 1 above, and further in view of Sonobe et al. (U.S. Pat. No. 
5,527,643), hereinafter '643, and Lu et al. (Anodic Performance of Vapor-Derived 
Carbon Filaments in Lithium-Ion Secondary Battery; Carbon; 39, 493-496; 2001). The 
prior art cited teaches spherical carbon material with specific properties for use in the 
electrode of a battery. The prior art cited does not teach nitrogen content for the carbon 
spheres. '643 teaches a nitrogen content of 1 .3% which is encompassed by applicants 
range of 0.5 to 5 wt% (column 1 1 , lines 45-48). Lu et al teaches in order to improve the 
performance of a battery anode it is important to control the surface mircostructure by 
decreasing the surface oxygen content by nitridation while maintaining the order in the 
crystallographic structure (page 496, paragraph 6). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to reduce the surface oxygen of the 
carbon spheres taught by Kwon et al. using the concentration taught by '643 because 
the amount taught by '643 reduces the surface oxygen without disrupting the 
crystallographic structure thereby improving the performance of the anode. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GUINEVER S. GREGORIO whose telephone number is 
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(571)270-5827. The examiner can normally be reached on Monday-Thursday, 10:30- 
5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curt Mayes can be reached on 571-272-1234. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Gsg 

June 1, 2009 



/Melvin Curtis Mayes/ 

Supervisory Patent Examiner, Art Unit 1793 



